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Abstract of JP2002050043 

PROBLEM TO BE SOLVED: To provide a surface reproduction type optical recording medium showing 
high reliability in a continuous recording test and good recording and reproducing characteristics and 
suitable for near field recording. SOLUTION: In the surface reproduction type optical recording 
medium, recording and reproducing is performed with a laser beam by using an optical head having >1 
numerical aperture NA and floating at <=&lambda /4 height above the medium surface, wherein 
&lambda is the wavelength of the laser beam. The medium has at least a recording layer and a 
transparent resin protective layer having the refractive index np larger than NA on the substrate. The 
diameter of the laser beam on the medium surface is controlled to >=1.5 &mu m and <=30 &mu m. 
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j;r/ij)T$np*<NAj: 'oiz^^^mmmmmi:^ 

I. iK*^ffi-C'OU-if-b'-A<7)eS*n . SjLtmJJl 
± 3 0 ;u mmr-Cfc Sit Sr^i: f -1. affiS4S3tlS 

I mm 3 ] MmmmmmmmMmmts ^ ^ 
tmm 1 ttzimm2i>zim(ommmmMm 

mLi:thmmi^3(r)\,^-ftif)nmi,zEm<^mmn 

z t ^mttimm4 i,zismmmMmm.mm 
ft. 

imme] mmmcomtfrmtimt^mm^zM^^x 
mmi^^mm^zTtiii z t i:mm-tmm 

4 ttiimsm5i,ztm(7)mwm^Emttmmt^. 
immi] mmmmmmm<D±iz^ Mmmt^h(7) 

mib thmm i ^ecov^m*^ i mztmcrmm 

m-ms\ s^Jic7)gtff$*iNAja±-c$>o. s-^ 
mmi:Mi)^^mm^%mmm^zm> -^xmm^WL 
Wih h V mm,mz±.t<'> x\^^:itimit-rhm 
imi ^zms,mm^^EmMmm. 
{mm9 ] m-^mm^m^^m±.x'h o . s-^ 
mcr)m±Mt-hmmwimmmmi.z\^i)>->x. mtf^m^ 
m^hMiwm^.zhtii'^fzm. mx/msxm^^^ 
^hh \^\,i'mmzTifi'>x\.^hzt mmt-thm^ 
« 7 \iz%m<^^m'^mMum^, 
mm 1 0 ] m-^m<^~m tz^i^m^mwmm 
x'm^^ixhLtm^btmm7-9<^\^-fiii}^ 
1 mzmL<mwmmMmmw, 
mm 1 1 3 m:^m<mmmuzML^ o . o 5 /i m 

mi o^ztmc^mm^mmm^, 

mm 1 2 ] mmmij^. mmmmt-h^£i> z t 

irmsLtthnmi^i i<7)\,mxJ!>m^izumm 

mm 1 3 ] 7 •ys^ipgjf ppj* fc{47 



mkt-thmm 1 ~ 1 2^ov^-rtiA^ 1 ^lesio^aii 

[m^ 1 4 ] mmtfi. y ^vnmmmttzMy 

hmm 1 - 1 3 cov 1 JSicie®<7)affiS4s* 

[^^153 mmmnzyvYtyiv-^rtim^ 
■th:itim.tthmmi'-\A<r)\,^-fixt)^imz 

mm 16] 7 y h'io5i//;p-r<^)ii (^fflfli 
it)*«0. 5-1. 5-C'*)S;i:S-!|^i:-r^if^l 

[ mm 1 7 ] m.±.<^yiv- -/mt d g 
mmmmmtsxm noc t t/i t ^ , a / ( 1 4 

noc) gdfigA/ (5noc) t'$>l>ii:&!^mi:-rS 

mm\ 5\,zwmmmmMmMW, 
mmis'i mm<<z^nmnki)n^mx.hm'^ 

•y KSrl^-- f-b'-i.OjS:aAt;WLTA/4lUTO;f 
$t1?±$-y:^*^'^) lx-1f-b'-Atc J; Olfi^B^^ff 
d^ffiS4S3tiBMi««sT\ W^±.\,Z'ytj:<^ti>tmm 

msi^*%^ix-c I, c i: ^^mtt^mm^wt 

[11^19] wmw&=i:-t^mm!mm=?-x'ibh 
^ t imitthmm 1 8fciBa«o^®S4MM^e^ 

mm2 0 } iifiims^ A>mr;u$ --^A. g 

j^tti^iy^^r^yYX'hhzbimLb-thmmi 

8 ^ztm(7)mmnm.mum^, 

mm2 1 ] mm\.zWium Attmnth^^^ 

-y H S: f-b'-i.<7)^:S A {ZM LX A /4 mTOiS 
$'C#±§-li:'5:*J^>U— tr-b'-AtcJ: OIBHS^^tr 

omm±mMmi^wx. ««±t'>'5r< t iisii 
mmmi^m<^m^mnii/^2. 4i^h.x'$>hzb{:i^ 

mm22] mnWmtiK ZnS, NbaOs. Ti 

t:nwittmm2nztm<^mm^mmm 
cif*«2 33 mmmifi. nh {MA) I (MB) 2 

OsX'mh^tlhf&^<7)^X\ MA{4Mg. Ca. S 
r. B a(Ofpi)^hmi£tLfz-m&i±(r)^nX\ MBii 

V, Nb, Tamij^hMtititz~m\;)±<^mix'm^ 
^tiiztimittim<m2ii,z^m(ommmM 

mm2 4 ] mmm^JK ^ayx/i^ Ht^h 



mmmmmx'coyy k i/;^-ycosM*u/ 3 0 
I is^« 2 6] 7 y H ioiii//;i/-7'c^iiB ( ^mm 

it)f)<0. 5-1. 5-C'$>^Ci:2r1t^h-t-SII^«2 

mmmmvrm^:noctuzbt. a/ (14 

noc) ^d,i^X/ {5 noc) Th^Zb^nWLttl 

mm 2 5-27 1 mizm^mmm^ 

mm, 

[0001 ] 

mn^mmmmmzmt^ . 

[0002] 

3 y h- a- ^ 0:^§*7 T /l^iSaSrie^-t I. > r -f 
7t LX^ifiMML-^-^hh. 

[0003] m.mm\t. -wti,zry:^i-y ^m(m 
wj:v\wmm\,ztmm^istsmmm^L. 

mx'W^th, mmmmzii. m.mmm'^m 
^■ittmm(r>x 0 izmm^^m^j:^ u-^^jut . c 

[0004] mmBmmi. m:. mm.^^Mt 
xmnti^k. RM:f}{^<ommmmMiximrh\.^ 
hvpt^mmifi^'O'X'h^tz^^. ifi^. V— r-^ 
mM Lti:t)<h , m.^^tm^^^-y{zm.-^x^m^^h 

[0005] fflss^tieniiftii. 3i^i)iie»tci 0 
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[0006] msMmiii(om^m±m^t ix . 
mit. m^j:i^mx'h'ytiy)u-y'b^nmix'h 
^fzyyvb (omij^zim-ti y y v/^fu-ymicfj 

^*^'aS§nTV^|> i^ji^Ui^y^i^^yj^ '94 T 
echnical Digest p. 41 (199 
4), Jpn. J. Appl. Phys. Vo 

1.37 p. 2 144 ( 1 998) ) . 

[0007] Z(D1j^XU. yy¥b y)V-l^(7)mm 

\,mL<. ^-^-^^(D^iXi 1 / 6 <m^m^ b-th 
i)\ h^\>^iiu-f-mM(oimi/8m:^^bw 
mizy y^b y)u-:rx'&.mm.ixmmti z b 

-^mbi-h. 

[ 0 0 0 8 ] t/::, mm±<^t:ib<7)U-^'-li. U 

mii:mLximmzm^tix^^fz. 

^'vY^tmmi^zT^mxtm^^-th. \^h^h. as 
igmiaii*m«o^gt Lxaa^tiTv^i. (a 

PPl. Phys. Lett. 68, p. 141 (19 
9 6)). :i<Dm}j^X'\tS o lid I mm e r s 
ion Le ns (OTS I LfcB&l-) ^-y H&figfflt 

m.<7)v-^-m: { \) i.zX'ixmth^^c^mm 
^ (~A/'2NA : nMimi\^yx<mum 
K^-^-i^xm^mmx'h^ . m^imw.<mmM 

^^^X'th. 

[0009] ;cOifiifii7tfSllT'J±7^^'\-y K^lfilM 
mz)5.mhimti^hhfzMZ ( 2 0 0 nmOT) . ^ 

^mmmmm<r)i, o izwsLmLxmmzv- 
■f-t'-A^B§stt-sc^T'{i^<, w^rM^^i.zm.m 
m%m^zv-f-\L-j^^mmi.iimm^^h mm 
m^\&Lm.tm) , z<r)m. im^b s i l^-x nsriff 

ifi^-^fiX\^h, 
[00 10] 

xotcsi v.m\^fzTmmmmwim^txtm 
^^<^i=mmi^m^tzifi. Wi^mmi:m,»hbsi 
L^-y Y\,zmmmmLxmm^t^wmi'%^j:<^j:h 

[00 11] ttz. yy Y/yji^-nmu^x-imn 

Mz. ^;u-y±-C'(i. ^mzi^u-^-m.ii 
±m^ti'^-r<^j:^xmitipM<^j:'o . -eo^^, y 
>i^y<o§immmitt/'^ y Y<^tmnmmzit'^x 
mttxLto, 

[0012] :^m<Dmii. mmmmmTm^^mm. 
^zmuzMmnmmthzbX'h^, 



[0 0 13] tti. :^^mcr>ftL(r>Bmi. yy^yyjv 

[00 14] 

^j:mmz^^. mwmnmi3if.:f^^. s i lwxt 
—f-mmt^mm'^xmmimm$)i>\^us i l 

Mimmx'<7)u-i'-t'~2^<7)mm i . 5Mmw.±k 
[0015] -t^shh. ^wm. mL±.\,z'yts:< 1 1 
mizmnmNA^it:mthm^^yVi: 

V-'f- 1'- AcOS;i A i<zn LT A/4 WT<7)iS $ X-n 
±.^^ti:ifihV-^-\^-MzX OieitSir^ d«® 

M^mmmwx\ mfmmx'<r>v-ii'-\i-M.(^m. 

5jjLm\:xi.3 0nm\:xTX'hh^t^mkt-r 
hmm^m.mmmwx'hh. tci^. ifwmmm 
mmi^'^^^itmm^x'ii. mmmmco±.f.zmtf^ 

\,ziMmm%mmm^ih:ibmt lw 
[ 0 0 1 6 ] * ^%mi. mm^zmu^n kti^ i 

mi?>it^^'y HJ-l^— !f-t'-Ac7)^^A{C^L-CA 
/4 OTcO© $ t'??±$ -y:^*«'?> U-f- t'-A tc J; 0 

sdMn^i'^ommn^mmmmwx. a«±(cii'-^ 

< t lEilJitJ i X/mmm n p *<N a J: 0:^# V ^^Bflffl 
Blffiai^^L. BirtB^B^ffiHg^^^tcfiiflO. 0 5u 

[ 0 0 1 7 ] ^fc. ^mii. mmmamNAtiii^ 

mti,^^"/ KS-P— !f-h*-AiO^:gAtittTA 

mm^^'ifommn^mmmwx\ sM±tii'-=5r 

<tiieii®. i^m«s«fcJ;J>TO$np*JNAj;0;^ 

$Mfrt\ Btrieijim®ojg»f*n,*>'2. 4]jLtT'«) 

[ 0 0 1 8 ] $ ^>tc:. *||HJ{i. Wc^P^NA^n 
Sri@;?.S3t^^-y HSrU— f-t'-A<7)^;gAfc:*!f 

atJJ:l/gDT^np35*N AJ: 0;^# v^^B^SS§«&-g®$: 

[ 0 0 1 9 1 OT, ^%mwmizx *)mm-th. 
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[ 0 0 2 0 ] la u±, ^mi<r>^mnM^mwm<r> 
~mmm\ s i L'^.y f i smi.-thWi.mm 

3. wmmm.mi^m.m^tix\<^h. mivyx 

(0^ LTV ^=5:1^) A-J^S I L^-y Kl 6^:AI^L^>;^ 
— f-t'-Al7{i. 3i7^^yr\5^mLxmmi 
W^Zi^h . 

[002 1 ] SIL'X-yh'ie (^P^SrNA, Jgilf^ 
^nsiLtt-S.) c7)TfflT'ISII^:ft (sin-' ( 1/ 
nsu) ) ?rS;tl.l^-if-3m(i. xr^^vT-l 5 
f:J3J:'5-iS^l/4Uli^j;«o::i:tcJ: Oifig^lci 

[0022] %W.mm\,Z^LtzV-^-\L-J^ 1 Tti. 

^Hj^iigft^ 1 4 . i^mi 1 3 ^imtxmm 1 2 

^jSl85r^^. ^Wmi. m^^z^Tst^o 
lCi««s^iiT'<7)U— r-h'-A 1 7(7)ggL2 (ia't'3 
7) {i. ;?>^VPiOftilJ*>^. IM* (ItJf^nj, liJf 
da) i:SBfl^ll§«-gS (Stlf$n3. l^dj) co^ffi 
T'COl^-if-t'-A 1 70E^1L 1 = 2 d2 ■ t a n 
( s i n-i (NA/na) ) SrfflV^T. L2 = L1 + 2 
ds • tan (s i n-i (NA/ns) ) tSS-f-?), ^ 
;-C\ m^lS-C'til^— f-t'-Al70>*:^$(i. «£ 
iaA/NA<Oiii:^0. g^§:^[6]{Ci«l^aA/N A2g 

'm.w. wmm^mm. xr=¥A' -yr. s i l^s^ h 
mmzx ^-mmzmmmm^^ $ l 2 
m^mmx'(Dv~^~\i-M.<Dmit Ltz. 

[00 23] A/NA<L2T'fc^ia\ ^«7)ffi{i. 

$ t x-mtfh ^z\iuwmmx'(^yy y t c^)v- 
f<^mmk/3Qmtx'Wz-fh:itmtt 

[ 0 0 24 ] ^t3, ^^Bj-e^t^^-y Yt\i. ^W^<7) 

^t?tS I M ( S o 1 i d Immersion Mi 
rror) ^t'S I Li;|3iat3jfiSii&fflV^-CNA;in 

i < ^rl. i 0 iz$imfmm(r>uyXi:^-th^ 

[ 0 0 2 5 ] 112 (5, m^(r>mmn^^Mmmii^<o- 
mx\ s I h^-y }<i}m±tmmmmmmi^^ 

•t> mmi. A/NA>L2t'fco7t^WlU-if-t' 

-M><0^ii. SlL^y FT®«0 2 7 left S i: R^i: # 

li^ti. xyNAcDi—^-t'-Ati-iEmmzxmw 

- b'- AcoEgtimia A/NAt'Srofc. 

[00261 *iiBj<7)jaif^s-cji:. imm. mmek 

mm<r)mmm. mm^^thztxi^immxff^i^- 

x\ ^cofzibmimmx<oj'^'7-m^i)n'i)^'o. mw^ 
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[00 27] :^^mmmzimM^t:froi^:^TM.t 
LXii. dSt^tidH^t^'v-y H<7)TMt:6 0//m 

[0 0 28] Og588^m-tl.^i:T\ 3t^^>y 

m^ztmt^immmh. z.a^i.ots:%^^-y y\,z 

mt^tt^'mx'. ^h\,z^ Y^-y^y'/<ntzify^z\L~ 
j^ii}xU88nx'mh^tmx.hixh. wzMz 
a . nwmmx'<7) u-i'-\:-A<om.mii s o m^T 

[0 0 29] tfz. mmimco^ii. 
mTm<r>{!,u<r>m o i,zm^^msm>tzi^<7)a^ )V9 
iti^hh^tmtu\ ^<r)^. 111958 8<7)®a*< 

[ 0 0 3 0 ] \,z-^m(7)mimm(n~mmk(n 
mmm^m. wsla i iizmmA2. tmmA 

«4 6*«mS$tlTV^-l., 

[0031] miA 1 1 LTti. mm'&.ti:}i<^mmk 
Wit Lxffmti:mti-ri^(r)X'htnmm^^ixi'. 

3:yi;-T0yyryxi-'yi:^m^m\<^h^ti3K' 

[0032] mi.A 1 Ui. i^)V-:rioi:X/yyYiWL 

v-y^y^<ntz^\,zcr>7i.-m.L. >m<mwm^\i. IB 

mmxh hyy¥ x-'ffbtix V ■^tzi}K immm(7)m^^ 
^mmmz^-ox . ncoi^iu-rmmimn^iz 

ffit;. y)i-r{z^mnmi-hi^fi^-yimfj^'^y 
y \'ioXif^j\^-ycr>miji,zmmiim-t^ y y k/^ 

[00 33] ^jU-'/miiU^c^^. y y Koiti J; 0 

m\^i^f\^-ymfS.ifzmu^m^^tnix< , yyv/ 
i/ji'-nmimcom^. ^mmx-y yYt y)v-y<r> 

it (7>'Hili///t—7"«@) *«0. 5~1. ST&SC 
tm^\.<. S/i>tC»tL<(S, 0. 8~1. lt'3b 

I.. 

[0034] ^teiiT)/;!,-^^?)^?? dfiti. y 



tUzh%. A/(14noc) gdGgA/(5noc) 
fS>l.::fc*«»tLV\ do*JA/ (7noc) ~A/ 
(5 noc) ^zhht%\i. ^yvti^JU-y<^^^xh 

-^^:m^-f^tm'^. A/(14noc)~A/(7 

noc) ^zh^t^ii. yyyt ^^)u~yx(7)M o 7to{a 
mt<±mi>zm^j:^fzi^. m^mmx-y y^t 

[0035]^/t, yyYt ^)V--ft<^\: -y 

0. 7A/NAJiLh-C'$)ix{f^nxh-;7{l$)tO;^# 

[0036] ^1^14 2{S, S-^ig, C u . A 1 ^Srt'O 

mmmx'm^<^tz^kz:ifih<7)^w^±hh\^i 

^ixty(r>±mtmiri±mt(ry^^m\^Xii$kS^, t 

tz. 161114 3(nm-ifi-^\,zm^\tmmA 2\i 

[0037] iBill4 3{S. TldKmifilicOJi^. Tb F 
eCo. TbDyFeCo, N d Dy F e C o^t'SS 

P t /C o '5ri:cOAl1&i^li-Cl««$ixl. , imMA 3 
cOl^Ji 1 0 n mjai 2 0 0 n mOT*W^ tm 

immA 3 (7)m-ii l 5 n mtLh4 0 n mWTT&S . 

ieiii4 3ii'^i'ihmm'hiimm< , od f 
zzx-MmmA 3um-kmmi^>tfzMzc r . T 

1 , Z r , N b , T a 55: tm-k^Ttm^^WM Uz 0 . 
m.^M:X-cr):fj-m^n $:lSi6l>/^a6tcM^^%ON d^ 

10 0 3 8] ttz. m^mm^m^. tmmA 3 tic 

e SbTe. Ag I nShTe^if^^bT^tJUyrX 

commm^mtmtthnmx^^^tii,. tm 

mA 3cr,mmi 1 0 n mW±4 0 nmVXftimt 
[0039] Sit. ^'f hvyx (iaiEM) O^l^. IB 
liS4 3{i>'rr.v. yi'ui^T=iy. -f-y^u^yT- 
yt£K<n^mm'mmfi. :ifit>\ix\:ya-vtj:}£ 

x-mmmx-hh. 

[0040] mMUk^vmttm<n^\i. imm 

4 3±KA IN. S i N. GeN. TaaOj. ZnS- 

s i o^^stffimm^xMwmA a imm-h^tm 
^Lv\ mmw.mAA<r)mM-\i. tm^tifz-?—:^ti-h 

c7)fi^ttj:<]*>m-ri. J; 3 ^j:mM-^zWL^^ti. fci-e 1 
0 - 1 0 0 0 n incOigffltia^SilS :Lttmt LW 

<mif'y^j:<^xi>fzibmimmA 3\,zx o^^^< 
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[0041 ] §'mRmzxm^m^<^m±^^^^i^ 

[ 0 0 4 2 ] ^fc, mmm<r><^T<r>ytmmmm 

i)^iz^<.mmmmmmcomifmi)K i. 3-1. 9 
mx'h ^zti: #€-ri. t m,m<^mvrm n ^ i 

2. 4ilLHzthZbmtl\'\ 

[0043] zcoxdmmm<^m-\b ixn. 

(1) ZnS. NbjOB. T i OiCO'P^^^^mimtl- 

miiitmn. (2) (ma) 1 (mb) aOg-cai^^ 

MAfiMg, Ca, Sr, Ba<r) 
( 3 ) ^a7'x:^>( h^t-^m^ti^Mt U\ tc 

tj, (MA) 1 (MB) tO^x-mih^ixhrnLmm. 

li, MA: MB : 0=1 : X : y (H^^Jt) i:Uv!i: 
X, y{4^£j-rLiicS&t:x = 2. y = 6T'^<ti> 
liia (MA) 1 (MB) zOiX'm.h^flhm.<D 
9mX'hix\£^\\ ttz. ^u:rxi}>{ Ht-^<r)^ 

[0044] mmmmmmA sti. ir^^jmv::- ur 

7'J;H5xxt;P. /■KUi^St':::;U, --ifUi^'^f-zt-v-n 
Uy^'S'J. laSSSiJ, -e^OffelSgS. «iJt=5ri:'SriiS-r«. 

stiij: os-^Ltm. hMiir^')-7-mmx'mt- 

[0045] Zti(:>cr)timcr>xpX'hT:^ UJimxxril 

t L7t«*^{4ii$ . m.^<mB.ti:)£<^^-hmz^t 
tl. 3'irtgc7)r^y/i^gtxxT/i^i^««sc7)^iii$>i,v^{4 

[0046] mtSg {^(^)790 ;l/i?xxr;l^«f*: 

dfxX^yl^-2-t Hodri/7°ohVl'7:?U-h. 2- 



y o v-xf-yi/- 2 - 1 H x7°o tVl'7 
7xydfi^Xf-;Ur^"JU-h, 7xy^S/ 

[0047] 2ttg ( ^ ^S' ) Ti? U;P®x;:t.x;H^^f^ 

tLxli. xf-^y^/y^-y^i/7^'J^'-^. x^i^ 
-fWJr^V]^~h. 1. 3-rnytyi^'i^--;Ui^'^:? 

1, 4-7":5'>'>^'jr-;l^xp<:5';7yu-h. 1, 5-^^ 

y'j:^-/ui^t-)WJ7 ^>ju-h. 1, 5-^y 

^ yi/il:-)V-J:^-)Vi//. i^^OU-h. 1, 6 -^^ 

^y-M-)Vi/r9^}\y-h. 1. (>-^^-^y-J:^~ 
yi^-h. 1. T-^r^-yi/jj-wux^r^^yu— 

1, S-:>^^^y'M-)WJ7^^)V-V. 1, 8 

-:^^^y'M-)WJ^ifif^}v-v. 1. 
i^'^-yi^v^r^^yp— 1, g-Ji-yji^-iv-J^ 
^ ^ y 1^- h . 1 . 10 -f y >^';t-;U>''T:? y i^- 

1. 1 0-T;i7y>''7j--/Ui^'^:?^y^-h. 
iFFM2 0 0~6 0 0 y^^yxf-l^y^^y 3-;U*»^>^ 

(bHo^v^f-yP) -hy^^o [5. 2. 1. 0 

2, eiT^^y'JT^Vl^-h. h'X(hKndfx^^ 
;l/) -hyi^^n [5. 2. 1. 0 2. eiT:^y'J^ 

t';^7xy-;l/A<^xf-ky:txMt!lP 
WJ7:yV\^-h. t'X7xy-;l/Ac7)x^i/y:t^x 

[0048] 3'irt^:i±(^ (y:?) 7^Vfi-mx.xT)u 
mmi^t ixii. ^y ^jxvh -tv hVT^vi^- 
h. ^y^xvxvh-)ihu^^^uu-h. byy 

^a-;UrnyN'y hVT-:^VU-h, h y ^ f-nwur 
o>'NVhyy:J'y y U— b'X (bKadfi^yf-;!^) 

-hys^^'n[5. 2. 1. 0 2. 6]f;^yhyr^' 

yu-h. b';^ (bb-odfi^y^/l-) -hyi^^o 

[5. 2. 1. 02. 6] f;<?yhyy:?^yi^-h. 

>/Xy^xy;?.y h-;U/\df-t;-7;7y^_|.^ i^Xy:? 
X y X y h -;l/^^-9-y 9^0]y~ hm^m^-X'^ h , 
[0049] tK^^'v H3&^^SLT??±fl>/iftt::{4. 

^Bj^BgffiSJi 4 5 cr,mm\' m dmtK, 

m&xH B liikx'h h^t mt mmmmm 
4 5<Dmmmii. fKv^{53*ib'-A*>'±^<^ow^ 

l^mz§mL^j:<^^<7)X\ NAJ2Lht'NA + 0. 4* 

[0050] mmmmumc^m^^m-tfzMz. ±ie 
x-mitthmf^mAizmuixm^^^ ztifx^h. 
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[0051] ±ie«3»4i^An TO. S nO^ : S 

com miizt mmx'h ^ . 

[ 0 0 5 2 ] t^c. ±immimm'i'mit7ju^-^ 

i «>PS'5r#a$r«)$iJtl> C t ii^X'^ h . 

10 0 5 3] ^w^^mmA 5<^m.\i. a/n 

\:}±X'%W-^mX'<r>V — r- h'- Ac7)ilf5*i 1 . 5 At m 

iu± 3 0 mm b^^mmx-m^^tih^ t mt i 
\'\ mmmmmmA 5mm^x/NAm±tti 
:ibX'%\::~Acr)mmmmM4 5fHX'cr>=^'mm 

[00 54] ttz. zmmmm9mm4 5imi^z 

tizX'O. WiS±(Dyy\^i5XX/i/)l'-7'l^zmmtl± 

Attuct^. AtgA/NA2i:-rii{f. mm^^ 
^^i,zxy)iEmi>zmmi. mi^m±^im^j:i><^ 

ttlZb X-m^j: yt-i) T.-^-imWj: UzY^A 

[0055] WMm^A 6{i. >'^•-7^^x-T;^^ 

'y')riyi^A)Vfji)£o^Wm\X'm.'^ti. ??±^-y H5: 

mznmx:% l . JS^cl^rtl 4 e CDliJfti 0 . 2 n m~ 

10 0 5 6] tfz. ^mcommmiiimmijK mm 
mmmM4 shi^Mnmtim^mmmmizx o 
m&^tix^^i^'^. zmmMi^zy-ymmmm. t 
fziiy-ymikmmm\t:tt^hztizX'yx. m 
mmizmm^^htz^xi>x\>\ 

[0 0 57] tmiS 4 3X'mhX/NA<r)±t^ IZU- 

■f - t'-Aim% ^ithfziib<,zit. mnxmtm'PX' 
Km- hzt^j:< tmm 4 s i,zmm-h ztmtL 
w zzx'mnxiti^tii^A>ib^j:hnmx'xm- 

likimX\ SBJSIIffi-^4 5c0M*{iA/NA2JU 

ix'hm. mmmA Abmmm%m4 scoRit 

tm^mm^mm4 5 t:j^T^^ •yrx'<r>^tz^\>^x 

[0058] mmm4 4bmBmsium4 5t>\ m 



4<oxo ^z^^mm(om^. zcoxo ^xmmtzi-tz 

MZii. %^mv^tl^tlWLh{2m+l) A/4. 
nX/2n^X'hhZbtf^1^tL^\ fzfzL. mbnii 

owccDrnm-hh. zzx\ mmm^umm4 5cr)m 

m^=f'mi'j'-^j: < ^ I. fzi^mmmmmcomii'^ 
•fih z<ommfzi-mm\yi}^. mmmmm 

(7)±T<r>%^=fmmMX'^ hXo tc=5:^ b . fMco J: 

0 izmmmmmmbJ^T^^ -y rcomx-comm 
<b-r i 0 izm^m^mBnmm^mm(o±izim-ti z b 

[005 9] ttz. fBli®4 3 i:Rlt«4 2cO^(;A 1 
N. SiN. GeN. Ta^O^^ ZnS-SiOz^^ 

iix-mm^titzTmrnm^mii z b i,zxnxmm 

[ 0 0 6 0 ] Sit, m-mm(r>mii\mm(imm\.z\^i}^ 
■oxm§^hh\^^mmmzy{ihzb\,zi, -^x^h^z 

m^b^j:i>XolzX'th<r>X'ntL^\ i^mioM 

mim-^'^wmmi>zX'^xm^j:iti\ mms i o 

Nf 1. 5 — 1. 9. AlNf2. 0, SiNT'2~ 
2. 1, ZnS-Si02T'2. 2gJKC0^1*^'^#^>i^, 

mmi>zmtti> z b ^j:b'X'mnxiiiimzM txm^j: 
m.MmmtztMPi^m%^tii. m<7)mA^mb 
bxit. x/4mimti\>^ti^. m^^j:mm(om 
m^^m^ii. x/4xm<. mmt/^mi»m 
mizx-^x i^mt^z b t^mx'h i. . 

[006 1 ] ±acD^^S I L. m^ns I L, SIM 

mi^xm z b mi lv mmmmmbm^ 
mcom^^tifzib. xr^^ -y rtimz ix 

mm\^x^^=^mmt:mx.xm.h^\t. i^mioji 

mm^tmrnw %->x. mmmm%mm<r)k.\,zv 

\^hzb \.zi '^mmmx:aymi-km\th zbmt 

[0062] ZCOX 0 ^S-^lc7)^fri: ixii. 

ossf^^^'NAiiLh-c'S)^. m^m(^M±m:f}'(3mmm 
mu.mmmi.zm^'^x minm^jm^mh h ^ '^\mmi\,z 
ufihzbtmtL^^. ttz. s-^«os^$*iNAm 
m^m(r^±Mt-t^mm^m.mm,zm^ 
-yx. mmmm?§mh6ummmi>z±{ffzm. mx/ 
mmhh\MmmizTtf^ zbizx'o. mzmm 
i/^i&Ti-htzibntiw c<o^. m^mcomtfimm 
Aa±.(r>i&mx\ &^mkimm!^mmb(r>mti>^ 

mm<^±T<^iti^(^izm^MixijX^\ m§(o 
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[ 0 0 6 3 ] S^Ki. SiOz. SiON. AIN. 
SiN. GeN. TagOs. Z n S - S i Oz^rfc'oa 

[0064] m^m-^tfM^u^mm^j:mi^x'm 

t'~UryX'l. 6 3, -i^'J^'Dux^^y-ci . 6 

;><f-;PT' 1.49, .-KUgfgSh'riyl^T' 1 . 4 7 . ;KU x 
^i-fUi^vi^^yX'l. 4 0, ;K»;7 y-fl:xf-l^yc 
1. 3 5SJg<?)fflS:to, ::^i/i>S>i.v^(i::ii4><7)3,-K 
U -7- 2 StU:t;:ffl^^-^^-ti-|. C X'mnXM^l,zn 

Lx m^j:mMimimfz-miiim htih . 
[0065] ismmmmmmi^m-ffz^ 

isttLX\^izbmtu\ 

[0066] ;i<DX o^j:mn<^mM^mnhtiMz 

mV).T<r>mti- 6:ib mt n^tiK s^i mfs. 

jf , mmmmfs<7)mmmmii^ ^>fc:j[S< =5:1. . 
[0067] ^ft-cm3^$ii^^i/— r-t'-A«, fflTt 
ij^coijt\ mmzmm.^j:i}\^izitKxhrMz±^< 

fcLT, u-f-\i-i>mytmt:^j\^'-fizMLxm 

^^^mzmixii:^m<7)y y vy-/fu-nmx'mif> 

[0068] ttz. my)%<r>'mmyYby)v~'^Wi 

^\zWm^^btii')fdt^^^7.^^MzX'^ . yy^by 

)i- fx'm.^zmmmtixi.i. m-^ § 

%\<zm^tiXo^zy)V-zrm^l.Z-^^^X. A/ ( 1 4 n 
oc) gdogA/ (7noc) ^Wzt^btmtLW 
[0069] 

^^fflS4M3fefB^iiftc^i!jt b , V-^-m^ A = 6 
8 5 nm, NA= 1 . 3,Jgt>f$**2. OcOS I L^-y 

H$:#±$-li-C^WU^. ;^t'A/NA2 = 4 05n 

mt'$>-pit. 5:ti. mffymmmiiXifmmi.ztinh 

to 

[00 70] (mmm\)mA\,z5rci-xot{:m&(r>mM 
^m.%^mmmmmLfz, h^-y^tv^o. 4/i 



W^A l±lCAg98Pd,Ti,*><i>^:S5lt«4 2$rD 
CXA-.y :J'a-C4 0 n m«0)^Jwmt^>:. ::<7)±l3T 

b F e C o*^*^,^:?, 1211^4 3 ^DCX>N- y :?jfeT'2 0 
nmOliJJlimUvl. CO±tC, ®*f$2. liOS i 
m^h^j:m%W.mA 4 S: a r t N2CO?i-^|IHm4'-C' 
S i -y h Srffiffl LTtRlEttD CXA-.y j^mX'2 3 
Onm<7)^mcJgfi£t^C, 

[007 1 ] C:(0±{3, Thv^YuyfVy^))V79^) 

1, 6-'\^->^y>''?r-;l/i^'T:5"J^-h, 
y^'X U X 'J h U 79 0 1/- hOfifiJt?: 1 : 
1 : 4bUzT9V)Um3::x.f)mmW<7)U'^?:±i^ 

b tx^^mmi y^w\^j:bmmLi-zm 
mi^zxm^^^izbx'mmi. 5<7)mmmu. 

[007 2] z<r>±^z. A•-7;^^o;K'Jx-T;^^^et 

(*:ira?tJi4 6 ^:m±imx'2nmm^ixmmn^ 
mmmmmmuz. znx'. mmmmmmm45<o 

arnii. 480, 6 0 0t5j:V9 4 0nmC03SliT1i 

[0073] :itLi^comi^x'mmw^<^\^-^-^-M: 

A = 6 8 5 n m{;W LT, IMftSiO^t^^)? (.m^.C0 

mmm) ts, o. 71 a, mmmmm<7)m' 

fm\i. mW-4 80. 6 00, 94 0nmfcOV'»-C#'? 

1. 05A, 1. 31A, 2. 0 6A-CS.ofc. tfz. 

^480, 600, 94 0nmtC'5V>T:S.^2. 0, 

2. 4, 3. bMmX'hr^tz, 

[0 0 74] {mmi)mmmmms4 5(Dm 

i>z. mm2. 0<7)^-^-\'^yH7^^?;^-#>(DL 

c ) f}^(^^j:mi¥mmA r b UzCDU^mm^^x' 

C^-y-y himmUzRm^RF:^/-i'yfmX'20n 

m<7)imizm^ itzmammm i b r t:frft-c^im 
mmmmmmmifz. zmwrnmrnx-cou- 

■f - 1'- A cOHStt 0 . 4 0MmX'hr>tz. 

[0075] ( jtisfi^ 2 ) mmmm4 5</)mm 

^ , 2 5 0 n m L/cflfitiHll^lJ 1 b R t:SraT'^®S 

(rtye^mmii. o. 5 5a, iif*a®Tcoi^-Hf-h'- 

AcOE^il. 2)L£mT'$)o3t. 
t0076] (IIJ6fiai2) 05l3S^-rJ:3^rfilii<oaiB 

[0077] h9-y^f'yf-0. 4/imcO^|^«co#V^ 
:r^HfJ;<^-;^<;^^-^l![^7)S«^5 l±lCAg98Pd,T i, 

*»^>^SSttil5 2S:DCxyN- y rJ-STM 0 nmO^ 
l;:jg«L7t. i<7)±{2TbFeCo*^^>^:|,fBli;i5 3 
iDCXJ^y9mX'2 0nm(r)l^mitZm^lfz, 1<D± 
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iZ.mVfm2. ICOS i N*»<b=5:l)milSmJi5 4$r 
Art N2C7)^-g-#Hf\4't'S i rJ'-^r'.y h?:<$fflL/i 

c 0 0 7 8 ] c: (^±.izmmm i x-mm itz^ t nm/j:^. 

0. lwt%^aL/::3-MPJ2rXt°y3-ha-C« 

[ 0 0 7 9 ] ^it'. mmmmmmA 5(nm.\i. 4 

8 0, 94 0nm<7)2ffli-C'«E«s^^U^, CinbiO 
ifit*f{4IBSiS4iOW-if-«[:SA = 6 8 5 n mtcSt L 

0 . 6 9 A . SBj^iiffigigojt^MJf (s. ^4 8 

0, 94 0 nmlZ-5V^T#'7 1 . 0 5 A, 2. 0 6A-C 

4 8 0. 980 n mtOV^-C«.>5r 

2. 2, 3. 8/^m-C'$)l), 

[0080] (iiiiS0ij3 ) m(>[z^-ti:oti:mmmm 
xmmzmm^bLtz. 

[008 1] h^-y^t-yf-O. 4 /zmcO^l^ljiOftV^ 
'J VmcomBib 1 ±t3A g98 P di T i 1 

*»^>^SRItJB6 2 SrDCXA-.y :5'S-C*4 0 nm(^jSl? 

t^^L/i, :i<7^±.\,ZThF eCoi)-^io-^xi>mm6 3 
2rDCXn°.y^St'2 0nmc7)^t-^^U/v!. 

®$f$2. lc7)S i N*>A>^|,^*164S:Ar 

tni<nm^nm^^x's i ^-y-y hSr^gfflUcRie 

±.^zm.mm i -c-sffl Lf^oh nmtpmnmmimf^^ / 

IS.WcJ:OS-^§-ti:I.Ci:-C«*l. 50tO--K'J^ 
^ ^"J ;PB?^ f-;u$r±»i: L^^SQ^mSJS 6 5 6 
6 0nmc7)jiJI(3jg^L7to ^iO±t;|5];K^O:6r^-C'®Sf 
$1. 6 10.-K'J^'ODX^lx>^±f!|si:L^c^lS-^ 
6 ^ 1 1 0 n mtOliJItCjg^t, -e<0±tCJSt>T* 

1 . 4 5«0, 7 -y fg^^^Biivf§tti|iJ?r 0 . 1 w t %^^^ 

2 S-^Ji 6 7 $: 1 7 0 n mc7))lJ¥tc}gfife LT^ffiS 

[00821 zmwx'. m%m(m^Wimio . 7 

1 A . SHflSlifiliaSc^^lS^ti 1 . 4 5 A , S 1 i: 

m 2 s-&i<^^fi-(7)5t^iui[{i 0 . 6 2 A , mmmx' 
[0083] ( mmm4 > 0 7 tc^-r j: d =5r^ji<7)affi 



H^STtiBiim&S^jSUv:. h7>y^'f>yf-0. 4x£ 
m«^rt«co#i^/v:;K'>l;&-Jif^^-MgOS«7 l±t 
A ggg P d 1 T i , *»<i>:5rSRItl 7 2 Sr D C ;iM*-y 

T-4 0nmc7)US(zJg^Uv!. ^i7)±{3. S^$2. 0 
COS i A 1 m^htahTmiW^mis^Arbniay 

m.-^wm%^xs i A 1 ^-y-v v^mLtzmm.^ 

C:x.ny^mX'A 0 n m<r>^\,zm^Lti, CKOilwT 

b F e C o*>A,^|,fBlil7 4 5- D CX^N'-y ^aT'2 0 
nmc7))iJfl:^^t/i, Cc7)±tC. ®tff$2. lt7)Si 
NA><i>^-g,|| 1 i^mJi 7 5 ^ A r t N2C0?g^#Hm 

e5nmaim.\.zm^Lfz. 

[ 0 0 8 4 ] CCOjifzStJf* 1 . 80S i 0N>6^^>^I) 
II2IM«5J17 6 & A r fciStl;CON2<7)?g^#fflm4JT' 
S i ON:?-y>y h^m^LtzRFXJ^-v^mX'\9 0 
n mcoai/f tJ^Blt L/S . C <r>l.\.zmtm 1 t'figffl L^<0 

gl7 7cO|gif{4, 600. 750. 900, 105 
0. l 20 0nm(r>5Tm^WmLfz, 

[0085] mmmm^mm77co±iz. mmmi . i 

<r>Sim^h^j:mim^m7 8i:Arbn2<7)U^m 

m^t^x's i ^-yy hi&.mifzRjmDc:z.j-^'y:!' 

mX'8 0 nmCDimizm^Ltz. ^<7)±lcS^$l. 4 
50S i 02*^^5^?. |g2S-^ii7 9 S:S i O^f-y-y 
hi:fmttzRF ;f.J'^-y i^mX' 1 6 5 nmCOfmtzmiS. 

« 8 0 ^ ^ 11^ ±imx' 2 n mM^p ixmm^mMm 

[0086] :itii^comi^x'miim^<7)i^-i'-}&M 
A=685nmt^tT. mi-m2mmi^mi^h^ 

timma 0 . 7 0 A , SB^B^Uft^ 7 7 c^)3t^M 

Wi. )1J?6 0 0. 750. 900, 1050. 120 
OnmtC-?Vi-C=g-^ 1 . 31. 1. 64. 1. 97. 
2. 30, 2. 63A. mi-'m2S^l^-^ltUc3t 

^i^n {i 0 . 5 9XThh. tfz. mwmx'<^]^-Y 

-h'-M.cDmmimmmf^^mmcDmme 00.75 

0. 900. 1 050. 1 20 0nin{c:ov->T#'?3. 
4, 3. 9, 4. 4, 4. 9, 5. 5/im-C'S>-:>7t. 

[0087] ^ifif?!i 1 --Amimm i-2<Dmm^ 

mM3mmz-^\.^x . mmmi om/sx-mmmw: 

$ ^X . ?iJiffi±tC U — !f-jS:S 6 8 5 n m . W^^P 
^1. 3<7)X7^r-S I L'v.-y KS:7 0nmC0S$tC 

fz^. l^-- r-Sr^Sias 4 M H z Tv?;!^:^ 
Wtz^Jt LTifElf Ji ^=>f ^ 'J -tagJiLtt^iga^^*^' 
/i>. S I LA,.y Y±.(Da^)Vm.^^2\ MH zT'^ii$ 
^i>ZtX'-?-^^0. 2 4Mm<D2Tm^t:imi 
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nzx'. m^<7)^mmi± i s o o e t l/^. 

[0088] IfiUf^t 1 mWT'll4 
ifih. :J)-»figA'yK(g3 0kHz'C'2 IMHzt'CT)^^ 



[00891 

[nn 









CNR 








(no) 




(dB) 


(tf n) 


(@) 




480 


0 


44 


2.0 


20 




600 


A 


41 


2. 4 


20 




940 


O 


43 


3. 6 


20^ 






o 


45 


0. 4 


3 




250 


o 


44 


1. 2 


15 




480 


© 


45 


2. 2 


20 




940 




44 


3. 8 


20 


^^91 3 


660 


© 


45 


3. 6 


20 




600 


a 


46 


3. 2 


20 




750 


© 


45 


3. 7 


20 




' 900 


© 


46 




20 




1050 




48 


4. 9 


20 




1700 




45 


5.3 


20 



mmmmmmm i -^At^xx/mm 2 tmmm 

mmmmtf^e 0 0 n mmcomamx'. 
mtm 2<DX 0 izmmmimmm^j:i> 2jmju±{c 

iti 0 . mmm 3 , 4coxo i,zmmfiimM(r)±{zm 

^M^mf^^tl,zX^^^l,zmi<z^j:i>. CNRlco 

c^Tti. itif^j K 20 J; a ^zmmmumscommp 

[0090] »:l:gjilEi|A-y--C'573 h 7 ^J'iO^ 

^j:<mmmm^-^ix'%tzm.nmLtz. 
[0091 ] wmm\,zmLx\iv-^-\i-M.<r>m^ 

ifil. 5ix m\^X±.X'hiX\i 2 0 moissi ^:m\ktX'mii 
h^tifiX'^tz, 

[ 0 0 9 2 ] jii:^:: , ^560114 X'mmi^mm<n^W-ti< 
9 0 0 nm(r)umz^^m'^Lx . mmmmm.m(r^ 

Wmti^eOO. 750. 900. 1050. 1200n 

m(^%w<^c^R^m^Ltz, m.2\.zm^i^'f, 

[0093] ClcOlSmtCJ: 0 . lE^^T'cO^BflSm 

^&mmx'hh^tifm.^ixtz. iim0!I4(o 

[0094] 
[^2] 





CNR 


(nm) 


(dB) 


600 


41 


750 


4_5 _ 


900 


46 


1050 


45 


1200 


40 



{mmm5 ) 04 t^-ti 3=5r^atc^j5«iilEliffl«oa 
mm^mMW'km^Ltz. yvYtyiV-ya^i^a^it 
tn : 1. y)V~ym^5Qnm. h7-yi7f'yf-0. 
3 3xtm (9yh'i:^^;l/-7Tac0t«y?-) (Diii^Jij-if^ 
A^-Vm'^mLA l±(CAg98pd,Ti,A><i>^S^ 
^4 2 S:D CJ^VN-v ^mX'A 0 n mC7)^t:j^Et/i, 
i<7)±(C;T b F e C o t^h^s^siMMA 3 $r DC:^>'t-x 
^'a-r'2 0nmiO)^l:mUc. c:<^±t. Silf* 
2. lOS i N*^/b^r^^Sf!|cl4 4S:Ar i:N2<7)M 

-^#HM4'-c's i 9—^yv^mmLtzmimicx^'^ 

'vmX'2 3Qnm<7i^^zm^Ltz. C:O±tC^01J 

'91t^$^tl.^fc-C'®#f^noc=l. 5T1/IAM8 0 
nmcO^B3^||^jigl4 5^J^mL/i, i(7)±t2. n'- 
yjl-^u^ii 'Jx-ryP5^?e[f*:}Sjta4 6 ^51 ^itfat' 

[0095] C^I/^O^f*-C'l4. ieilS^cT)^-^'-^ 

= 6 8 5 n mtc^ L-c. inmwm<7)^^jmtio . 

7 1 A . SHBfflmSJlc7)^^)^j?l4. 1 . 0 5XX'$> 
-otz, ttz. msi±X'<^)V-f(7ym\tk/ (9noc) 

Th -ofz. z <DMiii<r>lS:immX'<r)mSL<ny y K ^ 

-nzX h Sim A F M J; |,ayST'2 O n mOTt'J) 

-7/^. m.wmmx'<r)\y-^-\L-M.<nm.w,t2. 

Q nmXrh'ii'z, 
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1 0 0 9 6 ] iimms ) mmmmm4 5c7)tt o 
c ) i)-^(>^j:hmwmm^^ r t Wtom^mm^x' 

C9-f'y h^i$fflUcKfEttRFXA-y:?ffit'2 On 

[0097] C:<0ii«c<7)jift:aiit'<0««R<^7 y Yty 
)V-ir\,ZX l.glltiA F MtC J: Sil^T 5 0 n mt'$)o 

0. 4 0;umt'i5->>t. 

[0 0 9 8] (^J£fiS>l6) 09t^-rJ:d^rfijSc7)jfiSf 

i:/;P-:^C0lic0Jt«U : 1 , 5 0 n m. 

h7-y^'f-yf-0. ( 9^ Ki:^'>-7TB1<7)h• 

•yf-) (r>r^')il-if'^^-Vm.<r)mL\ 0 l±tAg98P 
d, T i ,*»<b^rSR8tH 0 2 5:DCX>'^•>y ^'^T4 0 
nmc7)|^tCjg^Uc. C:c7)±{;TbFeCo*>/c>^|. 
leilJl 10 3 5- D C A/N->y :5'S-C'2 0 n nK^MJf ICjg^ 

Wm 1 0 4 ^ A r i: NzCO^-^^HmifCS i 
•y h Srfigffl L^tR^EftD C;?./\--y :?aT'7 5 n mc7)M]? 
tCjg^Uc, C:<7)±tcS^$l. SOS iON*^ii,^|. 
W. 2 l O 5 S: a r m*ON 2 C0ig-&#fflm't' 

fS i ON^-y>y hS:l£fflL:tRFXyN-y:?S-C'17 
5 n m«Olil?{;jggt t^^. ^<7)jy3^fiaj 1 X'^m Lt: 

C h t'SJf* 1 . 5 son mOSBB^Jifiig 

T^U^?Sftl3?t« 1 0 7 $r?l ^ BfmX' 2 n mM^ LT 

[0099] in^>c7)je|5{^T'(l. iellS4^0^-^f-'& 
:gA = 685nmtC*fLT, lllifSf*ciitm2^li«t 
Jl^^i9ii-fv:3t^liJf {iO . 6 9 A . SBflfiaHfiig^o 

%^mmi. 1. 0 5At'$)-^fc, S^C. S«±T'i/;W 
-T-cO^^JiA/ (9noc) X'h-ofz. ^(T^mmm^l^ 

mmx'com^cDy yvt ^fu-yizx i>sii{iA f mi,z 
xhm^x'2 0nmaTX'h':>tz. ttz. ntmmx'<D 

l^— !f-t'-A<7)Kfi{i2. 2txmX%r,tz, 

[0 100] {mmm7)m\o^zmiio^£mm(^^ 

Y}i^)V--:r<rM<r>Vdf\ : K 5 0 n 

m, h^ y^t' y^O. 3 3;um (^y 

oe-yf-) <r>its\) ij—i^.^^-Ym.<^ym.i i i±{cAg 

98Pd,Ti,*»4>^:I.^Jil 1 2SrDC;?./l«y:?S-C' 
4 0nmOMiilZjg^L/i, C:(7)±(3Tb F e C o*>^> 
'Sr&ieiJBl 1 3S:DCX>'N-y:J'aT'2 0nin<^Jl@[C 
m^Lfz. icO±t. St^*2. ICOS i N*^4>^i,i^ 
SfiJJi 1 1 4 Sr A r t N2(7)?g-^#H^4JX'S i :?-^r' 
•y h$rffifflL/v:Ki514DC;^.yN--y :?&-C'2 3 0 nmiOK 



$1. 5 0(7);K'J^:5'^"J;H!^f-;U$r±(*:^L^^^B« 
1 1 5 S- 6 6 0 n xfiffymXzm^Uz. ^<r> 

±.^zmk(7)-nmx'm^^ 1 . 6 1 c7)--K'j 9uux^vy 

Uz^ 1 1 1 6 1 1 0 n m<;>m-m 

5:0. iwt%-^;^^^^ij;uKp<f-;i^t;K';i^'^f-;u 

>'Q^-9-y^±<!isi:L^>;^2S-^Jil 17Srl70nm 
(mW-Hzm'^Ltz, ^<r>±Jl,Z. yt-y/p^pd^Ux-x 
/P^JS^Ojfl 1 1 8 ^^\%±ifmX'2 nm^^UUT^ 

w^mmmw^im^Lfz. 
[0101] ^mwx\ %mm(^^^mm.io . i 
1 A , mmmmm<^%^m.\i i . 4 5 a , ^ i ^ 
%2^m<r>^Vi<rm^mmtQ . 6 2?^x'h->tz, t 
tz. ^«±•C'/;^-r<7)g^§^A/ ( 9 noc ) x-h^ 
tz . z mwmmmx'<7)mii&<7) vwt ^lu-nz 

X^m.iiAFMI,zXm^X'2 0 nmOT-C'l)o;t. 

mimmx'<7)u—f~ t'-AcTjafKi 3. eu mx-h^ 

fz, 

[0102] (mmms ) mi^z^stx 0 ^j:mmmm 
^mmmmm±mmmMmmLfz, vvy 

hyiV-rfamn^ 1:1. y)V--^'m 5 0 nm. 
h^ y^'t y^O. 3 3/xm (5yh'i:/;P-:?^i7)tr 
■yf-) cO.-KU;^-7f:^^-hi?cOSfl|7 litCAggsPd 
iT i ,*^(i>^l>Rfltl7 2§:DCX/N"-y^ftt'4 0 nm 
cOPitCjg^Uc. gtff$2. OiOSiAl 

N*»/i>^STgi5^ftii7 3 SrA r i: N2(^M^||Hm 
^iT'S i A I ^-y-y h5:<sgfflL/^REttDCXA-.y^ 
>£t-4 0nmcDM/it:j^«Lfc. ^c7)±l^Tb F e C o 
*>^> =5:^12111 7 4 5: D C .y r^t: 2 0 n mCOliJ? 

v:<7)±t:. JSl»f$2 . icos i N*»/b=5:l) 
^imm*^7 55:A r i:N2WM^#H^+-r'S i 
-y-y h$-<$fflUc^l5ttDCXyN-'y:?a-C6 5 nmcT) 
liiitCJ^^Uc, C:(0±tC®t^$l . 8c7)S i ON*>/i> 
^«.^2IMfta7 6 5:A r i:'«»c7)N2C0?S-^#fflm 
tJ'T'S iON:?-y«y hSr«EfflLfcRF;?.>'N->y:?S-C'i 
9 0 n mOliiJtZjgJ^t Ltz. ^ (n>^\.Z%m\ 1 "Cffiffl U 

fz(r^mwim\mi\mm^j^-t^t:>-f-£hri-Ym 

SCltt'JStIf*!. 5-C*liJ?*^6 0 0. 750. 90 

0. 1 05 0. \2QQxym(r)3'm<rmmm^mm 
iim^uz. wm^mmii<^i).z. 

2. ItfOS iN*>(c,^:Sl^lS^Ji7S€rAri:N2(7) 
fk^Wm^^X'S i ^J'-y-y h€:firaU^^i£1±DC>?. 
VN'yrJ'^-CSOniTK^lUflcmUc. ^(^h^zm^m 

1. 4 50Si02*»4.^l.^2g-^l7 9^Si02^ 
-y-y h5:fi^fflL^cRF;^A-.y:J'St:-l 6 5 nmCOlii? 
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imm 8 0 § ±imx' 2 n ixmmm. 

[0103] c:ii^)COJKft-C'{i. MmM^<7)\^—f-m 

"^timmao. voa. iii~ii2S^i^^ftu 

-:r<r)m\i\/ ( 9 noc ) X'h->fz, 

[01041 ^HB^ii«ft^ii7 7<7)3ii^)aii{i. mwb 

00. 750. 900. 1 050. 1 2 00nm{3O<,^ 
T. 1. 31. 1. 64. 1. 97. 2. 30. 
2 . 6 3 A T'J) 0 . JKfmiST'^^I/— r-b'-i.OiIS 

3. 4. 3. 9. 4. 4. 4. 9. 5. 5;t/ 

mX'h-^fz. ttz. ^(r>y^\i^(^n.wmmx'(7ym.<nyy 

H t ^')V-:f^zX SSHtiA F Mt; J: |,a!l^T'2 0 n m 

[0105] {mm9 ) M3<^««X7 
l^r^yh't^/yp- 7'Oi|i<7)Jt*n : 1. i^VP-yg^? 
75nm. h 7 y ^ f-y f-0 . 3 3/im ( 7^ Hi: 

mmmMm^m^Lft. m^±x'i^)u-^<7) 

^${iA/ ( 6 noc ) ;^0lift<7)ii{^:^M-C' 
/I{i9 0 0nmt Uv!. 

[0 1061 (HSfefi^iJlO) ;KU;^-^*-h$?OS«[ 

7 1 €r 7 y H t T'coJgcoJt*^' 1:2. 

$60 nm. h7-y^f"-yf-0. AOum {^)l-y^ 

miif^mmx'c^mmcoy y k i: ^j\^-y^zxim:iiA 

FMiZXm^X'2 0nm\;XrX'h'yfZ, flL. ^HJ^ 
fllffiai^OlKiHi 900 nm tUz, 

[01071 immmi i ) ^usiw^isv^tti. mm 
mmmizfi]i}"^xmmi)^mmi,z±i)<hmm^n 

liultz, 

[01081 mmmm%mmcr>fmi 9 o o nm t l. 
s^i2r2ii*»^>3i. -r^r^b*). Tmmm^mm<^± 

1, z.mmi. 4 5c7)s iOz^^^j^sr-^mifi-^Kii 

i?2 3 0nm) . JSt>f$2. 1 c7)S i N*^4>^^^2S 
^« ()iJf7 5nm) . ;fej;y^®jff*l • 4 5cOSiO 
2*»4>=5:Sm3li^l (HSl 6 5nm) 5:C:<7))itJ^ 

[0109] zti(>(r>t^m'mmm.(r>U'-^'-m^ 

A = 6 8 5nmtjk*L-r, ^ l~m2i^m^^sl2:-&i5•^^• 
!t5l£^JSJf^i0 . 7 0A. mi~m3fi^eSr^ttUv! 
3t^)lJi(4. 1. 0 8A-C'$>-:>-^C. tfz. W^X'(r)^ 
)V-ym^\i\/ ( 9 noc ) t'^-'^^:. ^^-^ 
Ht'C7)lx-f-'-t'-AC7)Eg(4. 5. 4//mt'J>-5;t. 



L(r>im<Dn.mmx'<7>m,<r>y yvt y)v~y\.zx h 

WmtAFMl,Zi:hm^X'20nm\;XTX'h->tz. 

[01101 mm5^i omfmm3(r)mmMm. 
mmumz-^^^x. mmB-iom/sx-mmm.^ 
"tx. mmmi.^zv-ir-^^bS5nm. mmm. 

1. 3<OX7'fy-SIL'syHS:7 0nmcoK$l-J? 

±$-<^. ^^(myifi^nLx^x-mfrnwizm}^-^ 
h^^'^-^tzm. v-^-\i-M.m%m^^)v-y{.z 
nLxmm. t lx v-^-^v yvt fz\,i^>v-y\.z}>^ 

0 x^mi 8 4 M H z TV vvmi<zm^ Lxtmm^:^ 

1 D -^V)±\iZm^^j:1fi ^> . S I -y H ±C7) 3 >f 

vm-^2omnxX'^m^^h:LtX"7—^^o. 25 

/zmC7)2Tfi#$rieilL^. ClClT'. lKWc0^1i{4± 
13 0Oe^L;t, 

[01111 tmimv—f-i'^V- 1 mWt'S^U=3: 

ifih {\^-^-\:-j^<m%m\iy)v-y\,znLxm 

E) . *^flg>'^'y^'ll3 OkHzt-2 IMHzT'CT^^-v 

[0 1 121 ^/i. MI§l^h9-y^'t'<021MHzi7)fi 

^cr>^uxY~C^^:m'<^tz. ^^tMb? -y^^hJiH 
JSfiSiJ 5 ~ 9 it«^J 3 tCOV ^-C (4 . 7 y H tlieili 

yH^§u, mm\ o{cov^T<i/;u-rtieiiLT 

m 3 (z-pv {4M 0 ^ 7 y H t ^/yi^-T'-riild!: 
{ZfiffiPS LT#^ C N RtmLm^^imX'W^Lfz. 

tfz. mmm9ti ox'iam^mizm^Lxm&L 
fz. tfz. y)u-nm(^^mnxfiimmmM 

^^lfzMzmm±I.ZCCD:^^y^^dW.tXm^ 

^mx^^timifz. ^*$:^3tc*-r. 

[0 113] 
[^31 
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!> c: i: i 0 $ ^> ic^iif 13;^ -7 , 

[0114] ^)U--fimX'(^CNRii^ itm\3X'ii 
l=L<igVW. IIM0IJ5-1 0-C144 3 d Bl^LhcO^if 

tSBMIIim^O±t2S^fl^^{tl. ^ i: J: 0 $ f> 
-20 dBb:k^y'j:mttc^fztiK |IS6fiaj5~l 0TJ4 

v>-f<it,- 2 5 d BaT<7)^mmmt:>tifz. 
[0115] mzmmm8X'mmmm9kmm(r)mmi}^9 

/I*^'600, 750. 900. 1050. 1 200nm 



[0116] zm^izx <o . iimmT<7)mmm 

[0 117] 
[^4] 



(nn) 


CNR 






600 


42 


41 


7b0 


46 


46 


900 


47 


47 


1050 


46 


46 


1Z00 


41 


41 



mmm 1 2 ) iii4 i^^t i a ^j:mmc^mmnwtB 
{^}V-zr) <r>\^\\fzr^')ti-ifs^-'-vm<r>w^A i± 

t A g98 P di T i 1 3!>»^>5:S^14 2 2: D C J^A->y 
Sf4 0 n rtiOMM^Zl^^ Ifz. Z<7^±iZT b F e C o 

izm^tfz. zco^iz. mtnm2. icos i m-i^^j:^ 
mmi^m4 4 a r t NiCDU^nmn^x's i ^-y 

>y h SrfiM UcRJSCIi D C -y tJ'JfeT' 2 3 0 n mOl^ 

mm^ty^-iz^mmmx. ^i^i,zmm2. oo 

ITOSiStSi^ (^l^SiSO. 02;um) ^50wt% 
M^et. ^mBgWt J: oa^$itl.;i:t'®^$l . 

6 5 CO I Tomm&'F^mmmu^mM imms 5 0 
nm) ^m^Ltz. 

[0 118] Z<D±I,Z. A'-7;Ujj-D;KUX-T/Pi^?g 
mmm4 6i:3\^±ifmX'2 n mM^LT^aoS^ 

[0119] z<omxumm^cou-i-'-mx= 

6 8 5 n miZit UT. ( mm.<om 

xmm) a. 0. 7 1 a. mmsimmm^m 
{4, 2. 0 6A-cj>-5/i. ifc. Mf^mmx'(7)\y-^- 

t'- A<7)SfI{4 2 . 6 /4 m t'S> -:. . 

[0120] mmmis) mmm2. 4^zns-5 

Owt %T i 023!i»/^^rS^m*ic«4 4 2: A rSH^ff 
"C'ZnS-Ti Oj^'-y-y hSrfiBfflL/JrRFXyN" / 
ftT-2 0 0nmC7))^tCjg^L. -?-0±tCltff^ 1 . 5 
<^^B«Sm^2r 9 4 0 n mjg^ L^.!t^^'l•^4ll^l0y 1 

[0121] Z(7)MWTiiimM^<^\^-^-i&^X = 

6 8 5 n mt'J^ LT . f^ft«03t^)lJp ( HHcOJlJi 
xSSf$) {4. 0. 7 lA. ^Bfl^BgfiSgjic7)7t^|iJi 
i4. 2. 0 6At'$>-5/v:. ^/i. f- 
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t'- A Oiig{± 3 . 5 XX m t'J) -3 . 

[0122] mmmiA) mvrm2. eosrwbj 
Osi)^^^j:im^m4 At: Art Oi<7)m^nmii.t>x' 

5 r N bj Oe -y h UcR F XA- 7 r^ftt 1 

mmm ^ 9 4 o n mjg^ ti^ci^A^'Kiiisfe^j 1 1 mm 

mmmmMmmmmm tti, 

[0123] ;o^«sf{ifeiis4oi^— A = 

6 8 5 nm^zMLx. imm<r>^^m (mw^com 
xmvim a. 0 . via. mmmm^mm^m 
li. 2. oeATfcof^. ^/i, SEftc^iBTtov— r- 

[0124] ^sfefi^j 12-1 3(r>mmm.mmm 

II3SJ^1 Om/s-cm^lHliE^-frT. 
ffi±lCU— ff-a^68 5nm. WSftlBPiJl. 3cr>X 
5 'f S I 7 H 5- 7 0 n m<7);$$ 

f^. I/-- f-^i^j^S 4 M H z TVN°;l^^e<)tBgjt tt 

mm^^^ 'J -?aj^a±tsi6=5r*^'<i> . s i l^^ 7 k 

±c03 >f yHSIf $• 2 1 M H z T'^^-ttS ^ i: T'V-^' 
ftO. 2 4iwmC02Tfi^$riaiiU>:, Cd-T'. KlfO 
^^Pig{i±l 3 00e tt/i, 
[0125] iailf^{;U-tWN-<7- 1 mWtm 
**^). ^Stg^'NV Hi|i3 0 k H 2^2 1 MH zT'CO^A' 

NRi: Iti. 

[0 126] cNRti. mmmi 2-1 4*f#^. 43 

dB. 45dB, 46dBt'$)o/c. IIM0lJl2{i^ 
0IJ1 HJtfi^il 3t5j:lXl 4{ii[^l*«fc^|| 

mm3hxv^4 cr>m^i,z[mti c n r /;>^i/c , 

[0127] ??±ttt=OV^TI±. V^■fi^c7)ji#:tRifT' 

[0128] mz. mmmimv^i2^i4mwm 

^ ^ . mmm 1 2 -c-ti 0 . 3 k v u^m ttct--^ tz 

if.mmmi. 1 3iDj:i;fl4{i2~3kVtc®«L 

tz, ttz. mmm 1 tmmm 12-14 mm<^imm 

*^ ^S£0|J 1 2 - 1 4 t'{i 3 H*<t#<^>fiTi3 0 . 

mz^ihb. mmmi 2-1 4T{i'^-y \^izxhmw 
m%±mmi}^i&\>^i:^thtih. mmmi 2 
x'mmuz< \>^tzi!bizmmmuz< \,^b^i hti 
I.. 

[01 29] 

{?&mm:^ ^mmiiVii. ^bbcbsp^na^si 

A /4 WT^^$ T1?±$ -tt^*^' h U-^- h'- A J; 

0 imm.rif 0 mm^mMmmx'. w^i,z'y 



*n. 5'^3 0ixmtth:Lt^zx^. mm.'>x'& 

[0130] tfz. 1^-- f-t'-AcOIIg*^3 0;Ltmia 

TX'h h^ti.zi^. m^^ 7 H <7yrm\,zeimmx 
ii^y Yiimmm<r)W&m<^tifX'%h, t 
fz. mmm<r>mmmmmM<7)mts(,^ A 1 1 uz 

AtgA/NA2i:t"l.c:ttcj: 07*-;f&x-'f 

[ 0 1 3 1 ] ^ibt:. mmMzmmmmAX 0 

0. 4ah:*:#v^iJ|«ftl&mft. ^«!iic^Stff$^ 

mf^mmiz\^i}''yxmmi^^itmmmzTiffz 0 , 
MixmM^mtzi. u-i'-t-AiBMizu 

iSt^SNRfcM^jg*>t#^>iil,. tfz. IM* 
Jlc7)StJf*nj5:2. 4JiLlil;-ri>C:tt::J:-5-Ci>li*'> 
SNRi:Jg«Jg*>'#/i>ni.. 

ioi3 2^ttz. um<ommmzimmmm' 
f)^tttix\^i;ibi,zx'o. mmmmm<owmm 

1. mmmmiibi^tt/^x'th. 

imi] :^mmmM^m%mmwc^-mmmm 
x\ s I L^-y \^m±.t^m^mmm^mx'h^, 
[112] mmmwmMimmm-mx\ si 
L'^7 vm±.-tmmmmm^mx'$>^, 
[03] n 1 mmm<DAm^m(^m^c;)W:jmx'S> 

[114 ] mm/Km/mm/mmm/mmmm 

cr>-'mmmm<7)mmmmx'h^, 

[05] MS«s®^^li^mit|g2^mi02 

mx'mmtfz:^m<r>mmmi^(^mmBm<r)^m 

[06] ^«5«2miS^«tm2S^li:^Jg^ 

h. 

[07] lEiiScOTi^TgPi^lftii ^^r^l.*^BHcO 

[08] :^m(r>mmm^mmmco~m^mm 
x\ Tmizam^^th s I L>S7 \^ti^n±thmi(r> 
mmmmx'h^, 

[09] i^«5J15:mil^mSi:m2|^mi02 

<r>m3miii<7)~mmmm<7)^mmmx'$> h . 

[010] S^Jl?rlll^«fcm2B^)i02JlX' 

IBIim<?)-IIM«<^a5i>Br®0t'S>4. . 
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11. 21. 31, 41. 51. 6K 71. 81. 1 
0 1. 1 1 1 : S« 

42. 52. 62. 72. 1 02. 1 1 2 : RItl 
7 3 : TgP^<^tl 

12. 22. 32. 43. 53. 63. 74. 82. 1 

0 3. 113: mm 

13.23. 33.44.64.83.114 : ^mf^s 
1 

54. 7 5. 1 04 -.mitrnm 
5 5. 7 6. 1 0 5 :f^2mmm 

14. 34. 45. 56. 65. 77. 84. 106. 

115: mmmm 

66. 78. 1 1 6 :miB^l 



6 7. 7 9. 1 1 7: m2S-^l 

46. 57, 68. 8 0. 107. 1 1 8 : ?R«JiPirta 

1 5. 24, 85 -.JLT^^ vr 

16. 2 5. 86 : S I L's-y K 

17. 26. 87 : l^-f-'-h'-A (Alt3t4l) 

18. 21 -.m. 

3 6 : mmtmm^^mmmx'<7)v-^-\L- 

AcOEfSL 1 

3 7. 90: ja^i^fflX'cT)!^— !f-t'-A<7)EfIL 2 
88 : SI L'^'y HTfflOGgS 

8 9 : €iU<nX^^ 

9 1 •.a^ti' 



[01] [112] 





[04] 
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aS: L1-2dt- tan{iln~^(NA/n|)) 
37: L2-L,l2d,- ttnUln~*QU/n,)) 
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(51)Int.C1.7 
G 1 1 B 7/24 



11/105 



534 
535 



538 
56 1 



50 1 

52 1 

53 1 
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(##) 



11/105 



56 6 



534K 
534L 
535C 
535G 
535H 
538 J 
561M 
561N 
561P 
501Z 

52 1 F 

53 IC 
531D 
53 IE 
53 IF 
53 IK 
53 IM 
5 3 IT 
566C 



F:?-A(##) 5D029 LAOS LA06 LA14 LA15 LB07 
LC06 MA21 WB14 WB17 
5D075 CDIO EE03 FG03 FG04 FGIO 
FG18 

5DO90 AAOl BB05 BBIO CCOl CC14 
FPU GG07 KK20 

5D119 AA22 BAOl BB04 BB05 CA06 
EBOl 



